Debate persists over whether different message strategies in anti-smoking campaigns are needed for audiences of different races or genders. This study considers the need for 'message segmentation', which is the process of differentiating the beliefs that might be the focus of messages for population subgroups. We have two aims: (i) lay out an approach that yields evidence about the necessity for message segmentation and (ii) demonstrate and assess findings from this approach using the formative evaluation for the Philadelphia Anti-Smoking Campaign. We examine whether associations between beliefs about quitting smoking and intention to quit are moderated by race (black/white) or gender. Data came from a representative sample of 501 adult smokers (46% black; 56% female) surveyed in July 2010 for the campaign's formative evaluation. Out of 26 beliefs about cessation, 8 were significantly related to cessation intention regardless of subgroup affiliation, suggesting that these would be promising beliefs for messages in a unified campaign. Four beliefs were significant for white smokers only, and three beliefs were significant for female smokers only. The evidence justified a unified message approach because subgroups shared enough beliefs that could become message strategies to increase cessation across smokers without the added costs associated with message segmentation.
Introduction
Health inequalities, such as gender and racial disparities in smoking and cessation, represent important public health and policy concerns. Smoking rates among males are higher than rates among females [1] . Data regarding smoking cessation by gender are mixed; women have been less successful than men at quitting in clinical trials [2] , but cessation data collected in general populations have shown no gender differences [3] . White and black adults have similar smoking rates [1] . Studies have shown that black adults smoke fewer cigarettes and make more quit attempts on average than do white smokers [4] [5] [6] , but black smokers are less successful than white smokers at quitting [7] . Disparities in smoking-related morbidity and mortality between blacks and whites reflect, in part, these differences in smoking and quitting behaviors. Among people who smoke fewer than 10 cigarettes daily, blacks are more likely than whites to develop lung cancer [8] . Blacks also experience more smoking-related morbidities than do whites [9] .
Health communication campaigns have reduced smoking in the general adult population [10] , but it remains to be seen if campaigns segmented to different gender or racial groups can significantly reduce smoking disparities as well. Campaign segmentation involves targeting campaign elements to be effective for particular audience subgroups, such as race or gender subgroups. The existence of gender and racial smoking disparities is not, of itself, evidence that one needs to segment distinct communication strategies for each of these groups, nor is it evidence about how to address segmentation. In fact, there is little empirical evidence indicating if and how campaign segmentation strategies can reduce health disparities [11] . Although segmentation could be valuable in certain contexts, it is not without costs [12] . For example, designing, testing or airing two television ads for two different audiences would require more time and funding than a using a single, unified ad. Thus, communication planners must understand whether segmentation is vital to a campaign's success despite the added costs, or if unified approaches represent compelling alternatives. Several possible strategies for campaign segmentation have been described elsewhere [12] . Our study stems from interest in one of these strategies known as 'message segmentation', which is the process of differentiating the beliefs that might be the focus of campaign messages for specific segments of the population.
Scholars argue that persuasive messages should promote beliefs that are related to behavioral intention among individuals in a campaign's target population [13] . Their argument stems from the Integrative Model of behavioral prediction, which proposes that certain beliefs about a behavior determine behavioral intention, and this intention leads to actual behavior [14, 15] . Longitudinal studies of smoking cessation have shown that quitting intention predicts later quitting or quit attempts [16, 17] . Thus, exposure to messages promoting relevant beliefs is expected to change intention and, in turn, behavioral performance [18] either through persuasion or through priming (i.e. increasing the salience or accessibility of an already existing belief [18] [19] [20] ). When assessing the need for message segmentation, these assumptions are applied directly. The decision to segment beliefs for messages does not depend on evidence that certain beliefs or intentions are higher or lower for a particular subgroup compared with the population. It depends on whether associations between these beliefs and intentions are moderated by subgroup membership, i.e. belief-intention relationships are stronger, weaker or non-existent for a particular audience segment versus another [12] (Fig. 1) . Accordingly, this study asks which cessation beliefs would be effective message arguments for the population as a whole, and second, do those beliefs vary in their associations with intention by race or gender.
Few studies have examined empirically whether race or gender moderates belief-intention relationships regarding cessation in large, general populations of adult smokers. Mixed findings from related studies with smaller, more homogenous groups of participants build a case for pursuing this question. For instance, a study of adults seeking treatment at a smoking cessation clinic showed that gender moderated associations between individual quitting beliefs and quitting outcomes. Specifically, perceived risks related to smoking withdrawal symptoms were more strongly associated with reduced motivation to quit and unsuccessful treatment outcomes for women than for men [21] . However, a study of smokers not seeking treatment found that race, gender and other demographic characteristics did not moderate associations between perceived risks and motivation to quit smoking [22] .
This study builds on previous findings by using a heterogeneous and representative sample of adult smokers and an analytic approach that yields evidence about the necessity for message segmentation based on three complementary perspectives: (i) are there particular beliefs that are promising across race and gender subgroups and might permit a unified campaign; (ii) are certain beliefs promising for one group but not the other, and thus should be avoided in a unified campaign and (iii) is the balance of evidence strong enough for differentiating beliefs and weak enough for shared beliefs to justify the additional costs of segmenting anti-smoking campaign messages by race or gender? These questions comprise the objectives of the following analysis.
Methods
Data for this study came from the formative evaluation for the Philadelphia Anti-Smoking Media Campaign. Reports indicate that smoking prevalence in Philadelphia ranks highest out of the 10 largest US cities [23] . In response, the Philadelphia Department of Public Health (PDPH) aimed to develop the campaign as part of 'Get Healthy Philly', a program funded by the Centers for Disease Control and Prevention Communities Putting Prevention to Work initiative to reduce chronic disease. The formative survey for the Philadelphia campaign took place in July 2010. Institutional Review Boards at the University of Pennsylvania and PDPH approved all study procedures.
Sample
Adult smokers from Philadelphia County, PA, were recruited through random digit dialing (RDD) to answer questions over the phone regarding smoking and cessation. A dual-frame design was used whereby landline and cell phone numbers with Philadelphia telephone exchanges were generated randomly. Eligible participants were 18 years or older, Philadelphia residents, had smoked at least 100 cigarettes in their lifetimes and were currently smoking. Eligible cell phone respondents completed the interview directly. For landlines, a single adult smoker was randomly sampled from the household. Of the 4314 phone numbers successfully contacted, 14% (N ¼ 620) connected to smokers eligible for interview; 81% (N ¼ 501; 371 landline, 130 cell phone) of these individuals completed the survey. The American Association for Public Opinion Research response rate 3 was 37% [24] , which is higher than response rates currently seen in dualframe RDD surveys [25] . Weighting procedures are described below.
Measures
This analysis focuses specifically on participants' self-reported beliefs and intentions related to cessation.
Intention to quit smoking
Immediately after the eligibility screening, participants were asked, 'How likely is it that you will try to quit smoking completely in the next three months? By completely, I mean not smoking cigarettes at all'. Response options were 'Definitely will not', 'Probably will not', 'Probably will' or 'Definitely will'. Past studies have used a similar intention item [26] . This four-level continuous measure is the dependent variable.
Cessation beliefs
Belief items were developed from a literature review of studies about the predictors of smoking cessation [21] , analyses of an earlier telephone survey with young adult smokers [27] , message arguments promoted in anti-smoking ads rated by smokers for effectiveness [28] and a team of communications and smoking experts. This study focuses on 26 of these items, which reflect each of the variable categories that Fishbein and Ajzen [14] have argued are the essential immediate influences on behavior. These include outcome beliefs (the positive and negative physical and psychological consequences of quitting), perceived behavioral control (self-efficacy about one's ability to quit and to manage quitting experiences) and normative pressure (perceived pressure from others to quit and to refrain from smoking in public). Response options to all items were on four-point scales.
Consequences of quitting. Participants were asked, 'How likely is it that the following would Race and gender message segmentation happen to you if you quit smoking completely in the next three months?' Four statements about the negative consequences of quitting and nine statements about the positive consequences of quitting followed. Response options ranged from 'very unlikely' to 'very likely'.
Self-efficacy to quit. Participants reported how sure they were that they could quit smoking in the next 3 months if they wanted to. They also reported how confident they would be to manage five difficult quitting-related experiences, including physical withdrawal symptoms, concentration level and social smoking situations. Responses ranged from 'not at all' to 'completely' sure/confident.
Perceived pressure to quit. Participants were asked, 'How do you think most people important to you would feel if you quit smoking completely in the next three months?' Response options to this general measure of perceived pressure ranged from 'strongly disapprove' to 'strongly approve'. Participants also reported the frequency with which (i) close friends, (ii) a spouse or romantic partner and (iii) family members encouraged them to quit smoking, ranging from 'never' to 'many times'. Participants who said that they did not have a spouse or romantic partner, or that they did not have family, were coded as user missing on the two respective measures. Finally, using three items, participants indicated how strongly they agreed or disagreed that people in Philadelphia do not want to be around those who are smoking and do not approve of smoking in public spaces.
Many belief items tended to be highly skewed with at least half of respondents selecting the most pro-quitting category on the four-point response scales. For these beliefs, dichotomization was the most sensible approach as it maximized the size of comparison groups in the analysis. We also dichotomized remaining belief items so that all beliefs could be compared against a common standard. Positive outcome beliefs and perceived pressure from important others (the general measure) were dichotomized between the lowest three categories and the top category (e.g. not very likely ¼ 0; very likely ¼ 1). Negative outcome beliefs, self-efficacy items and perceived pressure specifically from friends, spouse/romantic partner, family members and people in Philadelphia were dichotomized at the midpoint (e.g. unlikely/very unlikely ¼ 0; very likely/likely ¼ 1). A sensitivity analysis indicated that the overall pattern of findings did not change when modeling the beliefs as interval-level variables rather than dichotomous variables.
Smoking characteristics and demographics
Participants answered the Fagerstrom Test for Nicotine Dependence [29] , which yielded a nicotine dependence score ranging on a five-point interval scale from very low to very high dependence. Participants also reported how many times in the past 12 months they had attempted to quit smoking, which we recoded into a five-point interval measure ranging from 0 times to 4 or more times because few participants (n ¼ 22, 4%) reported more than 4 attempts. The survey also collected demographic information, including age, education level (transformed into years of education) and frequency of attendance at religious services, which are treated as interval measures, as well as gender, race (nonHispanic black, non-Hispanic white) and ethnicity (combined as Hispanic/Asian/Other). Analytic models testing for associations between beliefs and intention across the full sample adjusted for these covariates as potential confounders because they have been related to cessation intention or actual cessation in prior studies [7, [30] [31] [32] , or they were correlated with intention in the present sample. In separate analyses testing whether race moderates belief-intention relationships, race is treated as a moderator variable rather than a confounder variable, and in analyses testing whether gender moderates belief-intention relationships, gender serves as a moderator variable instead of a confounder.
Analysis
Descriptive statistics highlighting participants' characteristics were calculated using STATA 12 [33] , as were Wald tests of mean differences in intention by race or gender, and chi-square tests of cessation belief differences by race or gender. We used MPlus Version 6 [34] to conduct three sets of S. Parvanta et al.
multivariate analyses, which are referred to herein as the 'overall', 'race' and 'gender' analyses. Overall analyses included 26 linear regression models featuring one of the beliefs as a predictor of cessation intention as well as potential confounders (smoking characteristics and demographic indicators). To test whether race (black or white) moderated the association of beliefs on cessation intention, the race analyses included the interaction (or product term) of race and the respective belief in each model. Hispanics/Asians/Others were excluded from bivariate and multivariate race analyses as there were not enough cases (n ¼ 58, 12%) to provide stable interaction estimates and the category is, in any case, not inherently meaningful. Gender analyses included the interaction of gender and each respective belief. Hispanics/Asians/Others are retained in the gender analyses and in the overall analyses; these models control for race/ethnicity as a three-category indicator with white as the reference category. Confounder variables were mean-centered in interaction models. Interaction interpretations are based in part on methods from Jaccard and Turrisi [35] .
Weights
We used weighting procedures in bivariate and multivariate analyses to adjust for both sampling procedures (i.e. correcting for (i) dual-frame households that have a higher probability of selection because they have both landlines and cell phones and (ii) landline households with more than one adult smoker which also have a higher probability of selection) and non-response patterns. (These weights do not adjust for cell phone-only status because there are no reliable estimates for phone status at the granularity of Philadelphia County.) Poststratification probability weights based on 2008 data from 1095 adult smokers living in Philadelphia County [36] adjusted for differences in non-response across known demographic parameters (homeownership, number of adults and presence of children in the household, age, race, education and gender). We used the subpopulation weighting option in all race analyses. This option ensures that only the weights relevant to responses for black and white participants are used to generate point estimates, but all cases are used to calculate the standard errors (and subsequent P-values) given that standard error adjustments rely on probability weights for the full sample.
Missing data
Participants who voluntarily said, 'Don't know', 'Depends' (cessation intention measure only) or refused to answer a question were coded as user missing on the respective variable. To measure a wide variety of beliefs within a 25-min interview timeframe, each participant received a random subset of belief items. As a result, 30.9-52.9% of responses to these belief items are missing purely at random. All participants responded to the four items about perceived pressure to quit from important others, friends, family and partners. Less than 1% reported not having a family and 11.8% did not have a spouse or romantic partner; these responses were coded as user missing on the respective measures. MPlus handles missing data using Full Information Maximum Likelihood (FIML) estimation. The FIML procedure has been shown to result in unbiased and efficient parameter estimates and is considered a superior approach for treating missing data, particularly when data are missing at random [37, 38] . We report findings from analyses that used FIML estimation for all missing data. Preliminary analyses indicated that results did not change substantively when applying FIML only to data that were missing by design and excluding user missing data from regression models (<17% were user missing in any model).
Results
Unweighted descriptive statistics for participants included in the gender and race analyses are presented in Table I . Proportions of male (44%) versus female (56%) and black (52%) versus white (48%) smokers were similar across the gender and race analyses, respectively. Weighted bivariate analyses, which we do not present, indicated that race and gender variables were not significantly related Race and gender message segmentation to one another. Self-reported nicotine dependence and past quit attempts did not differ by race or gender, nor did age. Average years of education were significantly higher among white smokers (mean ¼ 13.4, SD ¼ 2.7) than among black smokers (mean ¼ 12.4, SD ¼ 2.0). Black smokers and female smokers reported attending religious services more often than did their counterparts. Half of blacks versus one quarter of whites attended religious services at least once per month, and 45% of females versus 31% of males attended at this regular frequency. Controlling for education and religious attendance in multivariate analyses reduces the threat that observed relationships in the models are the result of the influence of these covariates.
Wald tests showed that black smokers reported significantly higher intentions to quit smoking in the next 3 months (mean ¼ 2. Table II compares the percent of males versus females and whites versus blacks who reported holding each belief. Chi-square tests indicated that more beliefs tended to significantly differ by gender than by race. Table III presents multiple linear regression and moderation analyses. In the overall analysis of the entire sample, 13 of 26 beliefs were significantly related to intention to quit smoking. Five of the 13 beliefs were about the positive and negative consequences of quitting smoking: intense cravings; reduced risk of dying at an early age due to lung cancer; having more hope for living a healthy life; breathing more easily within weeks and respecting S. Parvanta et al.
his/herself more. Four beliefs were about perceived pressure to quit smoking from important others, friends, romantic partners and family members. The remaining four beliefs pertained to self-efficacy: confidence about quitting in the next 3 months and confidence about controlling weight gain, managing intense cravings and managing irritability while quitting. Only the relationships between these self-efficacy beliefs and intention to quit were contingent on race (Table III , race analysis). Simple main effect contrasts indicated that the relationships were positive and significant for white smokers but non-significant for black smokers (data not shown). Figure 2 illustrates one example of these differences in belief-intention relationships between black and white smokers. Data are weighted to the population for the gender analysis, and data are weighted to the subpopulation of blacks and whites for the race analysis. Participants who did not report being non-Hispanic black or non-Hispanic white are excluded from the race analysis. Sample sizes differ due to a large amount of missing at random data and a small amount of user missing data on some belief variables. Significant differences between percent of participants holding each belief by race or gender are denoted: *P < 0.05, **P < 0.01, ***P < 0.001.
Race and gender message segmentation
Gender moderated belief-intention relationships in three models (Table III , gender analysis). Two models tested the beliefs that quitting smoking would result in more energy to do other enjoyable activities and less harm to family and friends through reduced secondhand smoke exposure. These beliefs were not significantly related to intention in the full sample. The relationship between Overall analysis models adjust for age, education, past quit attempts, nicotine dependence, religious attendance, gender and race/ ethnicity (black, white, Hispanic/Asian/Other). Race (black, white) is treated as a moderator variable in the race analysis models.
Gender is treated as a moderator variable in the gender analysis models. b Belief ¼ unstandardized regression coefficient of the association between cessation intention and the respective belief; b BeliefXBlack ¼ unstandardized regression coefficient of the association between cessation intention and the interaction of the respective belief and race (reference category is white); b BeliefXFemale ¼ unstandardized regression coefficient of the association between cessation intention and the interaction of the respective belief and gender (reference category is male). a Weighted regression coefficients were calculated using black and white cases only (n ¼ 439), but all cases (N ¼ 501) were used to calculate standard errors. *P < 0.05, **P < 0.01, ***P < 0.001. perceived pressure from important others to quit and cessation intention seen in the overall sample was in fact contingent on gender. Simple main effects of all three beliefs were positive and significant for females, whereas the simple main effects for males were non-significant. Figure 3 shows an example of the gender moderation results.
Discussion
We can view the results from several important angles regarding the need for message segmentation versus a unified message strategy. Out of 26 beliefs about cessation, 13 were significantly associated with intention to quit, 8 regardless of subgroup, suggesting that these 8 would be promising beliefs for message promotion in a unified campaign. Few beliefs were promising for one subgroup but not others, despite separate results showing that levels of intention significantly differed between black and white smokers, and agreement with some beliefs varied by race or gender. Four beliefs were promising for white smokers but not for black smokers, and 3 beliefs were promising for females but not males, suggesting that these beliefs should be avoided in campaigns targeting black, male or all smokers. This finding does not indicate, however, that message segmentation (i.e. using different beliefs for message promotion in separate subaudiences) is imperative to an anti-smoking campaign. Segmentation is useful in certain contexts, but it becomes less necessary when viable unified approaches are available. These data suggest that eight beliefs could yield similar changes in cessation intention across races and genders. Given that these options for a single belief-driven message strategy are available, and one message strategy costs less to implement than do multiple strategies, a unified approach seems more justified than message segmentation in this case.
Our recommendations about unified versus segmented messages are based on findings that best generalize to Philadelphia smokers and may not hold true for other populations of smokers in the United States, such as rural populations. Our approach for choosing promising beliefs for either type of message strategy also has some limitations. Although we showed that beliefs were related crosssectionally to intention, even after adjusting for measured confounders, we have not shown that a message promoting one of these beliefs will affect the intended behavior. Unmeasured confounders might explain the belief-intention association, which could render a message on the belief ineffective in changing intention and subsequent behavior. Causal order between the belief and intention is also assumed but not tested using cross-sectional data, so it is possible that smokers' preexisting intentions Race and gender message segmentation influence some of their specific beliefs about cessation. Furthermore, some beliefs, while strongly related to intentions, may be hard to change through persuasive communication messages because messages on these beliefs would not be credible (e.g. don't worry, quitting smoking won't lead to weight gain). We recognize that our approach to message selection and making decisions about segmentation cannot guarantee message success for these reasons. However, the method does reduce uncertainty about which beliefs to consider and which ones to avoid when choosing topics for campaign ads [13] . Several of the promising beliefs from the overall analysis are substantively consistent with other literature on effective topics for anti-smoking messages, which lends support to this system of belief selection and exclusion [39] .
Although we use these analyses to recommend that anti-smoking message strategies should not be segmented by race or gender for an anti-smoking campaign directed to Philadelphia adult smokers, our advice is limited to the aspect of segmentation that we studied-the need for featuring different beliefs by race or gender. Our analyses do not bear on decisions about other elements of messages and campaign strategies that might respond to segmentation. These decisions include choosing different media channels based on their differential popularity with target audiences, or choosing nonbelief-related execution elements of ads (actors, language, settings) that are tailored to match target audience demographics [12] . We also recognize that other kinds of sub-audiences besides different races or genders might benefit from segmentation, such as audiences with different socioeconomic backgrounds or psychosocial characteristics. Evaluating the need for message segmentation in these audiences could directly follow the approach presented here.
There were not enough Hispanic participants in our study to provide reliable estimates of their belief-intention associations, so Hispanic participants were not included in the race/ethnicity interaction analyses. Reflecting Philadelphia's population distribution, a representative sampling strategy produced the expected percentage, but only a small number, of Latino respondents. This is a limitation because past research has shown that Hispanics differ from non-Hispanics on smoking and quitting beliefs [40] , so if Hispanic smokers are a campaign target, it would be important to understand how cessation beliefs and intentions are associated in this subgroup. Drawing conclusions about Hispanic smokers depends on interviewing enough participants from this population, which is true for any population subgroup.
Despite these limitations, this study has value for public health campaign planners and health communication evaluators for two reasons. Substantively, we have provided evidence that some cessation belief effects are contingent on subgroup affiliation, but many other beliefs resonate across groups. Any of these substantive findings are not largely novel on their own, but the comparison between findings for the overall population of adult smokers versus each of the race or gender subgroups contributes new knowledge to health communication and related fields that deal with segmentation. Methodologically, this study serves as a template for evaluating whether campaign message strategies must vary by subgroups of the population. Rather than relying on stand-alone differences in beliefs or behaviors in the population as evidence warranting diverse message strategies, campaign planners should consider how the effects of belief-driven messages on intentions or behaviors might differ across sub-audiences-particularly groups at higher risk for poor health behaviors and outcomes-before deciding how to allocate message development resources. This template for formative evaluation could complement or replace traditional approaches to campaign planning, such as focus groups and in-depth interviews. Furthermore, these proposed analyses are but one part of the ad development process. After selecting beliefs for messages, planners should pretest ad concepts with target audiences and examine the extent to which audience subgroups differ in their responsiveness to the ads. The literature includes studies on the effectiveness of antismoking ads by race, gender and other audience characteristics [39, 41] .
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Finally, this kind of evaluation has implications for health communication effects on health disparities. Anti-smoking messages that are designed to be persuasive for marginalized subgroups could still fail to redress tobacco-related disparities. Factors that might work against message uptake and quitting include unequal access to channels carrying the message and unequal capacity to act on increased intentions to quit [42] . Regardless of whether message segmentation is used, these issues deserve attention in campaigns aiming to redress health disparities. Conducting moderation analyses to determine the need for message segmentation serves to reduce the likelihood of disparities widening as a result of differential message persuasiveness. The approach allows campaign planners to choose topics for messages that will have the largest positive effects for specific or multiple audiences without ignoring marginalized populations or harming non-targeted audiences. We have described and tested an important formative evaluation strategy for finding evidence needed for choosing such messages.
